Extensive research has shown that obesity increases the risk-or worsens the prognosisfor a variety of diseases, including diabetes, heart disease, cancer, and arthritis. Indeed, in 2002, RAND research showed that the health consequences of obesity are worse than those of smoking and problem drinking (Sturm, 2002) . Obesity increases health care costs by 25 to 100 percent over the costs of persons of normal weight (Sturm, 2002; Andreyeva, Sturm, and Ringel, 2004) . A recent RAND study showed that lowering obesity rates to their 1978 level by 2030 would decrease rates of diabetes, hypertension, and heart disease; increase longevity and years of disability-free life; and decrease Medicare and Medicaid costs (Goldman et al., 2010) .
Several recent RAND studies have looked at other health implications of obesity or its treatment. Obesity has been associated with poorer breast cancer survival. RAND Health researchers found that obese women who develop breast cancer risk receive inadequate treatment with adjuvant chemotherapy-the drug doses are supposed to be adjusted for body weight but often are not adjusted adequately (Griggs et al., 2007) . More recently, some of the same team found that obese women who develop invasive breast cancer are at higher risk than thinner women for invasion of the lymph nodes, which worsens the prognosis (Gillespie et al., 2010) .
Researchers in the Southern California Evidence-Based Practice Center at RAND conducted an exhaustive review of how weight loss surgery affected the health of women of childbearing age. Obese women have a more difficult time getting pregnant than thinner women, have more pregnancy complications (such as gestational diabetes), and face greater risks of having babies with congenital problems. The researchers expected the surgery to have negative health consequences for infants, and possibly mothers as well, because the surgery reduces nutrient intake. Instead, they found that the women had healthier babies and a lower risk of gestational diabetes (Maggard et al., 2008) .
• Residential neighborhoods affect obesity rates by providing access to healthy and unhealthy foods and opportunities for physical activity.
• It is not clear whether building more supermarkets in areas lacking access to healthy foods would help curb obesity.
• Improving school meals may not help curb childhood obesity if food outlets surrounding schools make unhealthy food easy to get.
more calories than they burn. RAND researchers have analyzed the role that the environment plays in what-and how much-we eat. They are also exploring how public policy could be used to alter eating habits. Research conducted at RAND and elsewhere strongly supports the idea that the environment influences what and how much we eat. For example, Cohen and Farley (2008) argued that eating is an automatic behavior and that the amount we eat is influenced by such factors as portion size, accessibility of food, and even the number of dinner companions: An increase in any of these three factors will also increase the amount we tend to eat.
RAND studies have also shown a link between neighborhood residence and being overweight. For example, analysis of data from a national survey showed that for whites and Latinos, higher body mass index (BMI-a measure of overweight) was strongly associated with neighborhood characteristics, such as lower socioeconomic status (SES) and the proportion of ethnic minorities living in the neighborhood (Do et al., 2007) . In contrast, greater intake of fruits and vegetables and better health status were strongly associated with higher-SES neighborhoods (Dubowitz et al., 2008) .
Findings such as these seem to suggest that eating more fruits and vegetables prevents obesity. However, other RAND research shows that the link between fruit and vegetable consumption and obesity is not that simple.
One group of studies has focused on the availability of fruits and vegetables and other foods in neighborhood food outlets. For example, a nationwide study found that lower prices for fruits and vegetables in neighborhood shops were associated with smaller increases in BMI from kindergarten to 5th grade in children living in those neighborhoods; lower prices for meats predicted greater increases in BMI Datar, 2005, 2008) . Another nationwide study just released by the same research team found that regional variations in the costs of meat, milk, and fruits and vegetables affect the consumption of these foods by 5th graders: Higher local costs of all of these foods were associated with lower consumption (Sturm and Datar, 2011) .
However, other research at RAND suggests that the focus on the food environment needs to widen to include another category of foods: salty snacks, cookies, candy, and sugar-sweetened beverages. The U.S. Dietary Guidelines for Americans refer to these foods as "discretionary calories" (often called "junk food") because of their low nutritional value and high caloric content. For example, a study in southeastern Louisiana found that higher neighborhood BMI was linked to the amount of shelf space in food outlets allotted to discretionary-calorie foods, not the amount allotted to fruits and vegetables (Rose et al., 2009 ). Likewise, a study conducted in Los Angeles (L.A.) County found that BMI was more strongly related to the discretionary calories consumed than to fruit or vegetable consumption or physical activity.
It may be easier and more appealing to promote an increase in consumption of something than a decrease; however, studies such as these suggest that the former may be far less effective in reducing weight (Cohen, Sturm, Lara, et al., 2010; Cohen, Sturm, Scott, et al., 2010) . These studies also suggest that unless something is done to curb excessive consumption of discretionary calories, interventions focusing on increasing fruit and vegetable consumption will have a limited impact on obesity control.
Some research has linked the rise in obesity with the increase in the proportion of meals we eat or purchase away from home. Perhaps prompted by such findings, in 2008 the L.A. City Council passed an ordinance imposing a one-year ban on new fast-food establishments in South L.A., the neighborhood with the city's highest obesity rates (as well as the highest proportion of Latinos and the lowest SES). A RAND research team analyzed the density of food outlets throughout the city's neighborhoods and the health behaviors of their residents. They found that South L.A. actually has fewer fast-food restaurants-indeed, fewer restaurants of any kind-than West L.A., the area of the city with the lowest rate of obesity (Sturm and Cohen, 2009 ). South L.A. has more convenience stores and small groceries but fewer supermarkets than other areas, but South L.A. residents reported shopping at supermarkets as much as their counterparts elsewhere in the city. However, South L.A. residents did consume more discretionary calories than did their less-obese neighbors in other parts of the city.
Taxing Junk Food?
Research by Sturm and his colleagues showing a link between the costs of various foods and children's BMI suggests that raising prices may be a powerful way to discourage consumption of discretionary calories-even more powerful than lowering prices to encourage consumption of fruits and vegetables.
An obesity prevention measure that has gained some popularity is the imposition of a special tax on discretionary calories. A RAND study analyzed how taxing sugar-sweetened soda and other beverages might affect children's soda consumption and BMI . This study found that existing soda taxes, which increased the price of soda by a maximum of 4 percent (about the same as taxes imposed on some discretionary food items in some states), had little, if any, effect on most populations' soda consumption or obesity rates. Yet for children already at risk of obesity, low-income children, and black children, such small increases in the price of soda did appear to decrease consumption, especially surrounded by convenience stores, restaurants, liquor stores, and other stores selling snack foods. Nevertheless, many municipalities have banned or are considering banning competitive foods from schools in their attempt to prevent obesity.
Paving the Way for More Physical Activity
Another focus of RAND research has been identifying factors in the environment, especially in residential neighborhoods, that influence people's participation in physical activity and determining the most cost-effective ways to increase calories burned.
Surveying parks around Los Angeles, Cohen (2008) found that people who lived within a mile of a park were more likely to use the park and to get exercise, either within the park itself or from walking between the park and home (see figure) . A study of urban adolescent girls nationwide found that city schools and school playgrounds accounted for nearly half of the available sites for physical activity. Yet more than half were locked on the weekends, especially those in older, nonwhite, lower-SES neighborhoods. The BMIs of girls residing in areas with inaccessible school playgrounds were significantly higher than the BMIs of girls who lived in areas with open playgrounds . This study also found that girls who lived within a half mile of a commercial facility for physical activity (such as a dance studio or a youth organization) had higher levels of nonschool physical activity than girls who did not live near such facilities (Dowda et al., 2007) .
Recently, a group of RAND researchers systematically reviewed studies assessing the benefits and costs of measures to improve physical activity. Encouragingly, they found that community-and school-based programs were among the most cost-effective and showed the greatest promise for reaching more people (Wu et al., 2011) .
among children who attended schools where soda was available. The results also suggested that to be an effective deterrent, any increase in the soda tax must be tied to immediate consumption (e.g., taxing soda purchased by children in schools) and must be substantially greater than the current low rates of taxation.
Planting Supermarkets in Food Deserts?
The term "food desert" has been coined to describe areas of the developed world-such as South L.A.-that lack access to affordable healthy foods. The White House Task Force on Child Obesity has proposed spending $400 million to build more food outlets in some areas. A recent RAND study examined whether access to supermarkets will help prevent obesity. Research has shown that frequently eating foods not prepared at home, especially fast food, is linked to weight gain. A 2009 study of people living in Los Angeles explored whether car ownership moderates the effect of living in an area with a high concentration of restaurants or fast-food outlets (Inagami et al., 2009 ). The researchers hypothesized that car ownership should enable people who live in neighborhoods with many restaurants or fast-food outlets but few supermarkets to leave the neighborhood and go to supermarkets to purchase the ingredients to make healthy meals at home, whereas those without cars would be relegated to eating locally available fast food. As expected, people living among high concentrations of fast-food outlets had higher BMIs than people living in areas with no fast-food outlets. Among people living in areas with many outlets, car ownership was indeed associated with a lower BMI.
Making Better School Meals?
Because children spend much of their day in school and eat one to two meals daily in or near school, the role of school meals in obesity has become the focus of much attention. Research has already influenced changes in policies dictating the contents of school lunches and breakfasts. A related concern is whether "competitive foods" offered in schools (for example, foods available in vending machines), which are often junk food, are associated with obesity.
Whether foods eaten in or around school promote obesity is not clear. For example, a 2008 study found that only 26 percent of 5th graders who had access to soft drinks in schools actually drank them (Fernandes, 2008) . Likewise, Datar and Nicosia (2009) found that competitive foods in schools did not significantly affect either children's BMI or their overall consumption of healthy and unhealthy foods. Of course, banning sales of junk food and sodas in schools would not ensure that students did not have access to empty calories. Sturm (2008) found that schools with a greater proportion of Latino and black students were more likely to be A comprehensive school-based program to prevent obesity is under way in the Los Angeles Unified School District. In partnership with the community and the district, RAND Health researchers have implemented a program called Students for Nutrition and eXercise (SNaX), which is based on the extensive research on what causes and might help prevent obesity. Equally importantly, SNaX is based on the outcomes of a series of focus groups among parents, students, community representatives, and school personnel aimed at identifying perceptions of the barriers to healthy eating and physical activity. Not surprisingly, these focus groups named many of the same factors that have been studied by RAND researchers: diets rich in fast foods, proximity of schools to fast-food outlets and convenience stores, too many after-school snacks, too little physical activity in schools, and limited access to safe areas for exercise outside of school hours. Elements of this ongoing program include healthier and better-tasting school meals, displays of nutrition information in school cafeterias, hands-on nutrition education, a peer advocacy program, increased access to parks and school yards, and parental education and involvement (Goh et al., 2009) .
Looking Forward
As these RAND studies highlight, the contributions of specific kinds of food outlets and eating habits to obesity remain unclear. However, studies are examining the potential for changes in the food environment, food intake, and exercise to prevent and control obesity. For example, in addition to the multipronged SNaX study, several studies are examining how improving access to parks and other facilities might affect teens' likelihood of exercising and weight management. Another study is examining whether the opening of a fullservice grocery store in a low-income, predominantly black neighborhood in Pittsburgh will influence residents' food purchasing habits and diet. The results of these studies will be vital in shaping policies to prevent and treat obesity. ■
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